CENTERS FOR DISEASE CONTROL Friday 13, 1987 / Vol. 36 / No. 5 


Postservice Mortality Among Vietnam 
Veterans 
Toxic Shock Syndrome Following 
Influenza — Oregon; Update on 
influenza Activity — United States 
Sex- and Age-Specific Prevalence of 
Heavier Drinking in Selected States in 
1985 — The Behavioral Risk Factor 


Surveys 


MORBIDITY AND MORTALITY WEEKLY REPORT a in a School System — 





Current Trends 





Postservice Mortality Among Vietnam Veterans 


The CDC has recently completed the first phase of the Vietnam Experience Study (VES), a 
comprehensive study of the health of Vietnam veterans. The VES is a historical cohort study 
in which the health of 9,324 Vietnam veterans is compared with that of 8,989 non-Vietnam 
veterans who served in Korea, Germany, or the United States during the Vietnam era. Eligibility 
for the study was limited to male U.S. Army veterans who first entered military service be- 
tween 1965 and 1971, who served a single term of enlistment, and who were discharged 
alive in the enlisted pay grades E-1 through E-5. Participants were randomly selected from 
computerized lists of accession nurnbers taken from the military personnel files of Army vet- 
erans who were discharged during the relevant time period. 

The VES has three components: an assessment of mortality; health interviews of living 
veterans; and a clinical, psychological, and laboratory evaluation of a random sample of those 
persons who completed the health interview. The mortality component is the portion of the 
VES that has recently been completed; a summary of this phase follows (7 ). 

Several methods were used to determine the number of deaths occurring among Vietnam 
veterans after discharge from active duty and before January 1, 1984. The result was nearly 
complete ascertainment of the vital status for both cohorts. In addition to an analysis based 
on the cause of death as specified on each death certificate, a medical review panel independ- 
ently assigned an underlying cause of death using information from supplemental sources. 
These sources included personal physicians as well as hospital records, autopsy reports, and 
coroner and law enforcement files. Causes of death were coded according to the Ninth Revi- 
sion of the International Classification of Diseases (2). 

The study indicated that veterans of service in Vietnam experienced a 17% higher rate of 
postservice mortality than veterans who served in Korea, Germany, or the United States. The 
most noteworthy pattern of overall mortality was the changing differe:ice between Vietnam 
and non-Vietnam veterans over time. During the first 5 years after discharge, Vietnam vet- 
erans had a mortality rate 1.5 times higher than non-Vietnam veterans (Table 1). During the 
succeeding years, there was essentially no difference between the two groups. This pattern 
was generally consistent across most demographic and military subgroups of veterans. When 
the data were stratified by type of military unit and military occupational specialty, the relative 
risk of postdischarge mortality for those less likely to have been in combat was similar to the 
risk for those who were more likely to have been in combat. 

External causes, which include both intentional and unintentional injuries, accounted for 
most of the increased mortality in the early postservice period. Fatal injuries from motor vehi- 
cle crashes (MVC) were approximately two times more likely among Vietnam veterans than 
non-Vietnam veterans during this time (Table 2). A more detailed examination of MVC deaths 


U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES / PUBLIC HEALTH SERVICE 





62 February 13, 1987 


Mortality — Continued 


did not indicate any particular factor that could explain the overall excess among Vietnam 
veterans. Data on the involvement of alcohol (available for 62% of MVC deaths) indicated that 
drinking did not account for this excess. Furthermore, the increased death rate was evident 
regardless of the time of day of the crash or the number of vehicles involved. Suicide and 
homicide showed similar increases in the early follow-up period, with both rate ratios being at 
or below 1.0 thereafter (Table 2). 

Mortality from unintentional poisonings was elevated among Vietnam veterans throughout 
the follow-up period, although the number of such deaths was small (rate ratio [RR] = 2.5, 
95% confidence interval [Ci] = 0.88-6.92). Most of these involved the use of illicit drugs. 
When all drug-related deaths identified by the medical review panel were analyzed together 
(Table 2), the rate ratio between Vietnam and non-Vietnam veterans appeared to increase 
with the number of years since discharge. Furthermore, this excess was found almost exclu- 
sively among draftees; those assigned to tactical military occupational specialties; and those 
serving in Vietnam during 1968 or 1969, the years of heaviest combat activity. 


TABLE 1. Number of deaths, person-years, and crude death rates/1,000 person-years 
among Vietnam and non-Vietnam veterans and rate ratios, by time since discharge — 
United States, 1965-1983 





Years 
since 
discharge 


No. 
deaths 


Vietnam 
Person- 
years 


Rate/ 
1,000 


Non -Vietnam 
Person- 
years 


No. 
deaths 


(95% Ci") 





=5 
6-10 
211 


All years 


110 
72 
64 

246 


46,350 
45,855 
35,692 
127,897 


2.37 
1.57 
1.79 
1.92 


73 
74 
53 


44,747 
44,233 
32,350 
121,329 


(1.08-1.96) 
(0.68-1.30) 
(0.76-1.57) 
(0.97-1.41) 





*Confidence interval 


TABLE 2. Numbers of deaths from specific causes among Vietnam and non-Vietnam 


veterans and unadjusted rate ratios, by time since discharge — 


1965-1983 


United States, 
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(Ninth Revision 
icD*) 
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Rate 
ratio 
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Time since discharge 
26 years 
No. Rate No. 
deaths ratio (95% Cit) deaths 


All years 
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Motor vehicle 
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Other 
uninte 
injuries 

Suicide 
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Homicide 
(E960-E969) 

Drug-related 


66 


ional 
23 
25 
18 


18 


1.93 


1.52 


1.21 


(1.16-3.22) 


(0.46-2.39) 
(0.76-3.88) 


(0.59-3.91) 


(0.48-3.06) 


67 1.16 (0.72-1.87) 133 


0.89 (0.48-1.67) 
0.64 (0.32-1.30) 


0.78 (0.39-1.55) 


2.01 (0. 82-4.94) 


1.48 (1.04-2.09) 


0.95 (0.58-1.56) 
0.98 (0.59-1.65) 


0.99 (0.57-1.71) 


1.58 (0.83-3.00) 





“International Classification of Diseases 


t confidence interval 


Includes deaths from unintentional injuries, exclusive of deaths from motor vehicle crashes and uninten- 


tional poisonings 


"Defined by medical review panel. includes deaths due to drug dependence and abuse, unintentional 
porsonings by drugs, suicide by drugs and poisonings by drugs, intentionality undetermined 
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Circulatory system diseases were the only natural causes of death for which the mortality 
rate among Vietnam veterans differed from that among non-Vietnam veterans. As compared 
with non-Vietnam veterans, Vietnam veterans had a notable deficit in such deaths (RR = 0.5, 
95% Cl = 0.25-0.99). 

For all causes of death except suicide, statistical adjustment for potential confounders 
such as age at discharge, race, military occupational specialty, and pay grade at discharge 
had little effect on the results. For suicide, adjustment increased the RR in the early post- 
service period from 1.7 to 2.5 (death certificate data). 


Reported by Agent Orange Projects, Div of Chronic Disease Control, Center for Environmental Health, 
COC. 


Editorial Note: The intent of this study was to assess the effect of military service in Vietnam 
on subsequent mortality. The “Vietnam Experience” includes a wide variety of factors that 
could influence health. These include psychological stresses associated with war, infectious 
diseases prevalent in Vietnam, and exposure to the herbicide Agent Orange. 

Previous studies of Vietnam veterans reveal a similar excess of mortality from external 
causes among Australian Vietnam veterans (3). Deaths from suicide, homicide, and uninten- 
tional poisoning occurred more frequently among Australian veterans who had served in Viet- 
nam than among other Australian Vietnam-era veterans. Mortality associated with MVCs was 
not elevated overall, but data suggested an excess in the youngest age group. 

Findings on mortality from external causes from four other proportional mortality studies 
of U.S. Vietnam veterans are not consistent with this CDC study (4-7). These four studies 
showed no significant increases in deaths from MVCs (5), suicide and homicide, or uninten- 
tional poisonings (4) among U.S. Vietnam veterans. 

Whereas the CDC study revealed a continuing excess of drug-related deaths among U.S. 
Vietnam veterans, the only substance-related excess among Australian Vietnam veterans in- 
volved deaths from alcohol-related natural causes (7). These discordant findings may reflect 
differences in in-service use of drugs and alcohol. While the use of illicit drugs by American 
troops in Vietnam was reported to be heavy (8,9), drug use among Australian soldiers was 
reported to be uncommon. However, alcohol use was reported to be heavy among Australian 
soldiers (3). 

The lower mortality from circulatory diseases among Vietnam veterans is unexpected and 
may be a by-product of the selection process for assignment to Vietnam, which may have 
included consideration of cardiovascular fitness established during basic or advanced training. 
An opposite result was found in the Australian study, where mortality due to circulatory dis- 
eases was 90% higher among Vietnam veterans than among non-Vietnam veterans (3). Vari- 
ous indexes of cardiovascular morbidity measured in the other components of the VES may 
help to further explain these mortality findings. 

The CDC findings for external-cause mortality are similar to previous observations of post- 
service mortality in U.S. Army veterans serving in combat areas during World War li and the 
Korean War (70). in contrast, broader cross sections of World War li veterans, which included 
both men who had served in war zones and men who had not, did not show either a difference 
or a deficit in postdischarge traumatic deaths (70,77), as did non-Vietnam veterans in the 
CDC study. These findings suggest that the postservice excess of traumatic deaths among 
Vietnam veterans may not be unique to the Vietnam experience, but rather, may be a conse- 
quence of the unusual stresses endured while stationed in a combat zone. The pattern of 
drug-related deaths, however, may be more specifically linked to combat intensity rather than 
to the result of an across-the-board effect of the war experience. 

The mortality assessment of Vietnam veterans presented here is an incomplete evaluation 
of the health experience of this group. Additional data on the present and past health status 
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of living Vietnam veterans will be forthcoming from the health interview and laboratory and 
psychological evaluation components of the VES. Because this group of veterans has not yet 
reached the age at which chronic diseases have an important impact on mortality, continued 
monitoring of mortality among VES participants may provide additional insights. 
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Toxic Shock Syndrome Following Influenza — Oregon; 
Update on Influenza Activity — United States 


Oregon. A case of toxic shock syndrome (TSS) following influenza has been reported to 
CDC. On December 11, 1986, a 13-year-old white female with fever, hypotension, and acute 
respiratory failure was seen at an Oregon hospital. Pertinent findings on physical examination 
included a temperature of 39 C (102 F); blood pressure of 60/0; evidence of upper airway 
obstruction; and conjunctival, palatal, and lingual hyperemia. A chest radiograph at the time 
of admission showed a bilateral increase in lung markings consistent with a diagnosis of early 
adult respiratory distress syndrome. 

During the 24 hours following admission, the patient developed a diffuse, erythematous, 
sunburn-like rash and watery diarrhea. She required both intravenous fluids and vasopressors 
for treatment of severe hypotension. A diagnosis of toxic shock syndrome was considered 
and was supported by laboratory findings of thrombocytopenia (70,000/mm?), renal insuffi- 
ciency (creatinine level = 2.8 mg/dL, urea nitrogen level = 40 mg/dL), hypocalcemia (Ca = 
5.9 mg/dL), and elevated levels of creatine kinase (12,000 U/L) and aspartate aminotrans- 
ferase (367 U/L). Staphylococcus aureus was isolated from two tracheal aspirates obtained 
on the day of admission. Other studies, including vaginal cultures, blood cultures, and urine 
antigen testing, were negative for pathogenic organisms. 
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Although the patient's menstrual cycle had begun 6 days before admission, she had not 
used tampons or other intra-vaginal devices and was not sexually active. However, she had a 
history of a 4-day prodrome of an influenza-like iliness consisting of fever (temperature = 
40 C [104 F]), malaise, myalgias, sore throat, and substernal chest discomfort 

The patient was discharged following a 10-day hospitalization. On a follow-up examina- 
tion 20 days after admission, full thickness desquamation of the palms and soles was noted. 
Testing of acute- and convalescent-phase sera revealed a rise in hemagglutination-inhibition 
antibody titer to influenza A(H1N1) from 32 on December 13 to 1,024 at the time of her 
follow-up examination on December 31. 

United States. Outbreaks of type A(H1N1) influenza activity are continuing. For the week 
ending January 31, six western states* and Puerto Rico reported widespread outbreaks of 
influenza-like illness, and 19 states* and the District of Columbia reported regional outbreaks 
of influenza-like iliness. This is the sixth week with more than 20 states reporting outbreak ac- 
tivity. The level of current activity is below the peak of the previous winter when 37 states 
reported outbreaks for 1 week in February. 

Reported by M Brooks, MD, P Bennington, Northwest Kaiser Permanente, D McNeill, Oregon Public 
Health Laboratory, D Fleming, MD, LR Foster, MD, State Epidemiologist, State Health Div, Oregon Dept of 
Human Resources; State and Territorial Epidemiologists and State Laboratory Directors; Meningitis and 


Special Pathogens Br, Div of Bacterial Di , WHO Collaborating Center for Influenza, Influenza Br, 
Div of Viral Diseases, Center for infectious Diseases, CDC. 


Editorial Note: This 13-year-old girl's iliness meets the case definition for TSS (7), which is 
caused by toxin-producing S. aureus in a susceptible host. The temporal relation between the 
child's illness and menstruation is most likely coincidental since no S. aureus was isolated 
from the vagina. The S. aureus isolated from the tracheal aspirates is the most likely cause of 
TSS in this patient. TSS associated with S. aureus respiratory infections has been reported 
previously (2). TSS following influenza was first reported last year during an epidemic of in- 
fluenza type B (3). This is the first case of TSS following influenza reported to CDC this year 
and the first case reported following influenza type A(H1N1). 

The occurrence of TSS following influenza may be coincidental, but S. aureus pneumonia 
2s a complication of influenza is well documented (4,5). Physicians are encouraged to obtain 
cultures and serologies for influenza in cases of TSS following influenza-like illness or during 
influenza epidemics. Physicians who have seen patients with TSS following influenza-like ill- 
ness are encouraged to report these cases through their local and state health departments to 
the Meningitis and Special Pathogens Branch, Division of Bacterial Diseases, Center for Infec- 
tious Diseases, CDC, Atlanta, Georgia 30333; telephone (404)329-3687. 
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“Alaska, idaho, Oregon, Texas, Washington, and Wyoming. 


t alabama, Arizona, Arkansas, California, Connecticut, lowa, Kansas, Kentucky, Minnesota, Mississippi, 
Missouri, Nebraska, New Mexico, North Carolina, North Dakota, Pennsylvania, South Carolina, South 
Dakota, and Wisconsin 
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Sex- and Age-Specific Prevalence of Heavier Drinking 
in Selected States in 1985 — The Behavioral Risk Factor Surveys 


Since 1984, several states have been collecting risk factor data from adults ( >18 years of 
age) on a monthly basis as part of the Behavioral Risk Factor Surveillance System (7 ). The fol- 
lowing analysis was based on the 22 states (including the District of Columbia) that collected 
data on alcohol consumption during 1985. 

In this analysis, the prevalence of heavier drinking’ was based on the percentage of per- 
sons who reported regularly having an average of two or more drinks (beer, wine, liquor) 


"The category “heavier drinking” and its definition are taken from the National Institute on Alcohol 
Abuse and Alcoholism, which, for study purposes, classifies individuals as “abstainers” or “lighter”, 
“moderate”, or “heavier drinkers” (7 ) 


(Continued on page 71) 





TABLE |. Summary —cases specified notifiable diseases, United States 





5th Week Ending Cumulative, 5th Week Ending 
| Feb. 1, Median Feb. 7, | Feb. 1, Median 





1986 1982-1986 1987 1986 1982-1986 


Acquired im deficiency Synd (AIOS) 207 N 1.875 1,046 
Aseptic meningitis 66 90 424 

Encephattis: Primary \arthropod-borne 

& unspec ) 18 18 

2 3 1 

Post-infectious 

Gonorrhea. Civihan ' 15,812 17,885 

— sz Ss 

—— oe 392 410 
41 
110 
Legronetios:s 21 

Leprosy . 

Malana 12 

Measies. Total” 46 

Indigenous 41 

imported 5 

Meningococcal infections: Total 75 

Crvihan 75 

Military 

Mumps 43 

Pertussis 24 

Rubella (German measies) 

Syphuks (Primary & Secondary): Civihan 616 

Mibitary 
Toxrc Shock syndrome 8 8 
Tuberculosrs 362 
Tularerme 1 
Typhord fever 1 
Typhus fever. tick-borne (RMSF) 1 

Rates. anima! 77 77 




















TABLE II. Notifiable diseases of low frequency, United States 





Cum 1987 





Anthrax Leptospirosis 
Botulism Foodborne Piee ~s 
— Poliomyelitis. Paralytic 

er Psittacosis 
Brucellosis (Mo 1) Rabies, human 
Cholera , 
- T 
Congenital rubella syndrome Teichinesis 
Congemtal syphilis, ages = 1 year 
oe : Typhus fever. flea-borne (endemic, murine) 














"Three of the 23 reported cases for this week were imported from a foreign country or can be directly traceable to a known internationally 
imported case within two generations 
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TABLE Ill. Cases of specified notifiable diseases, United States, weeks ending 
February 7, 1987 and February 1, 1986 (Sth Week) 
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TABLE Ill. (Cont’d.) Cases of specified notifiable diseases, United States. weeks ending 
February 7, 1987 and February 1, 1986 (5th Week) 
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TABLE IV. Deaths in 121 U.S. cities.“ week ending 
February 7, 1987 (Sth Week) 





Al Causes, By Age (Years) 
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* Mortality data mn this table are voluntarily reported from 121 cities m the United States. most of which have populations of 100 000 or 


more.A death is reported by the place of its occurrence and by the week that the death certificate was tiled Fetal deaths are not included 


** Pneurnoma and influenza 
t Because of changes in reporting methods in these 3 Pennsyivama cities. these numbers are partial counts for the current week Complete 
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every day. This cut-off is not intended to identify alcohol abusers, but rather individuals who 
were consuming alcohol with regularity at the time of the surveys. Extensive epidemiologic re- 
search has indicated that those chronically exposed to alcohol intakes at or above this cut-off 
level contribute a disproportionate share of alcohol-related morbidity and mortality (2). 

Table 3 presents the sex-specific prevalence of heavier drinking in the 22 states. The 
distribution of these prevalences is summarized in the “box-plots” (3) in Figure 1. These 
plots show the location of the median (50th percentile) of the distribution of state-specific 
prevalences, the upper and lower quartiles, and the extreme highest and lowest prevalence es- 
timates observed among the 22 states. Figure 1 indicates that the median state-specific 


FIGURE 1. Box-plot summaries of the sex-specific distribution of heavier drinking 
prevalences from 22 states participating in the 1985 Behavioral Risk Factor Surveys 
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TABLE 3. Sex-specific heavier drinking prevalences (percentages), by state — 1985 
Behavioral Risk Factor Surveys 





= 


KH PNA NWNHWHAENNNNDTWHANEWAE #8 





Men 
State No. % (95% Ci") 


Arizona 480 15 (11-18) 
California 597 14 (11-17) 
Connecticut 400 15 (11-19) 
District of Columbia 283 11 (8-15) 
Florida 311 15 (10-19) 
Georgia 353 11 (7-15) 
idaho 448 9 (6-12) 
Ilinois 503 17 (14-20) 
Indiana 474 9 (6-11) 
Kentucky 325 9 (5-12) 
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prevalence of heavier drinking is several fold higher in men than in women and that the large 
majority of state-specific prevalence estimates for men do not overlap the distribution of esti- 
mates for women. This figure also shows that the variation in state-specific prevalence esti- 
mates of heavier drinking is much greater for men than for women. 

Table 4 presents the age-specific prevalence of heavier drinking among men in the 22 
states. (The number of women reporting heavier drinking in the three age groups in these 
states was too low to allow reliable age-specific prevalence estimates for women to be pro- 
duced.) In most of the states, the prevalence of heavier drinking among men declined with in- 
creasing age. The distribution of these prevalences is summarized in Figure 2, which also indi- 
cates that there is considerable overlap in the age-specific prevalence distributions of heavier 
drinking among men in these states. 

Reported by T Hughes, Office of Health Education, Arizona Dept of Health Svcs; F Capwell, Health 
Education-Risk Reduction Program, California Dept of Health Svcs; R Conn, EdD, Preventive Health Svcs 
Admin, District of Columbia Dept of Human Svcs; WW Mahoney, Health Promotion Program, Florida 
Dept of Health and Rehabilitative Svcs; JD Smith, Div of Public Health, Georgia Dept of Human 
Resources; S Jain, Div of Health Education, Indiana State Board of Health; K Brambiett, Dept of Health 
Sves, Kentucky Cabinet for Human Resources; R Moon, Health Education and Promotion Program, Monta- 
na Dept of Health and Environmental Sciences; C Washington, Health Promotion Br, Div of Health Svcs, 
North Carolina Dept of Human Resources; E Capwell, Bur of Preventive Medicine, Ohio Dept of Health; J 
Fortune, Div of Health Promotion, Tennessee Dept of Health and Environment; R Anderson, Health Educa- 
tion Dept, West Virginia Dept of Health; DR Murray, Wisconsin Center for Health Statistics; Div of Nutri- 
tion, Center for Health Promotion and Education, CDC. 

Editorial Note: A total of 25,221 persons were interviewed by telephone in the 22 states in 
1985. In this group only 7% reported regularly having two or more drinks per day. Hence, the 


TABLE 4. Heavier drinking prevalences (percentages) among men, by age and state — 
1985 Behavioral Risk Factor Surveys 
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cut-off defined by “two or more drinks per day” appears to identify a level of alcohol exposure 
higher than that experienced by the large majority of adults living in these states. Similar esti- 
mates of the prevalence of heavier drinking have been reported from a recent, nationally rep- 
resentative survey based on household-interviews (4 ). 

Although a variety of epidemiological studies indicate that there may be some health 
benefits associated with moderate drinking (5), such a level of drinking is difficult to quantify 
for the purpose of prudent health recommendations. In addition, given the known health ef- 
fects and current estimated costs of alcohol abuse in the United States, it is not possible to 
justify any recommendations that imply that individuals shoula increase their current level of 
alcohol consumption (5). 

This report and another recent study (4) show that women have a lower prevalence of 
heavier drinking than men. However, recent clinical and epidemiological studies suggest that, 
even when women consume less alcohol than men, they experience a more rapid and severe 
onset of alcohol-related disease than men (6). Hence the control of heavier drinking among 
women should remain a priority in state-based disease prevention programs 

This report demonstrates that there is a trend among men toward lower prevalence of 
heavier drinking with increasing age. However, this analysis was based on cross-sectional 
data. Hence, the observed trend could be influenced by differential mortality of heavier drink- 
ers as well as by differences in drinking habits related to the age cohorts chosen. It is also in- 
teresting to note that in some states the observed prevalence of heavier drinking among older 
men is similar to that among younger men. 

The large variation in heavier drinking prevalences among men across states suggests that 
a single public health intervention approach may be less appropriate for men than for women. 
This heterogeneity may be due to differences across states in socioeconomic and cultural 
determinants of drinking among men, such as levels of unemployment, urbanization, or domi- 
nant social mores. 

Because of the small age-specific sample sizes in the individual state’s surveys, it is diffi- 
cuit to show the statistical significance of differences in prevalence estimates among states. 
However, this should not limit examination of the public health significance of marked dif- 


FIGURE 2. Box-plot summaries of the age-specific distribution of heavier drinking 
prevalences among men from 22 states participating in the 1985 Behavioral Risk Factor 
Surveys 
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ferences in prevalence among states. For example, one-quarter of the states now report the 
prevalence of heavier drinking to be below 12% among men 18-34 years of age (lower 
quartile; Figure 2). States in the upper quartile have prevalences of heavier drinking that are 
half again or more in excess of this achievable level (17+%). With the establishment of the 
state-based Behavioral Risk Factor Surveillance System, states can now monitor changes 
over time in the prevalence of heavier drinking in their total populations as well as in relevant 
age- and sex-specific subgroups. Regular surveillance of heavier drinking allows policy 
makers at the state level to evaluate the progress of efforts in meeting acceptable prevalence 
targets 
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Epidemiologic Notes and Reports 





Salmonellosis in a School System — Oklahoma 


Between April 2 and April 6, 1986, an outbreak of salmonellosis occurred among 2,130 
students and employees of a public school system in a small Oklahoma community. A sample 
of 420 persons were interviewed at the four schools. Forty (9.5%) of those interviewed devel- 
oped diarrhea (defined as three or more loose stools in 24 hours) during the time of the out- 
break. Based on extrapolation, the total number of cases was estimated at 202. Accompany- 
ing symptom included nausea (87.5%), vomiting (72.5%), abdominal cramps (85%), and 
fever (77.5%). At least 22 students and employees were hospitalized with gastroenteritis. 

Salmonella was isolated from 32 patients with outbreak-related illnesses — S. heide/berg, 
from 27; and S. stanley, from five. The attack rate was slightly greater for students (39/401, 
9.7%) than for teachers (1/19, 5.2%), but did not differ by age, sex, grade, or school attended. 
Of the 33 cafeteria workers, 11 (33.3%) had diarrheal iliness, all with onsets after April 2. lil- 
ness was strongly associated with eating chicken from the school cafeteria on April 2 (relative 
risk [RR] = 5.6, 95% confidence interval [Cl] = 1.9-27.5). No other foods were implicated. 

All of the food served at the four schools was prepared at one location. A review of food- 
handling procedures revealed that the frozen chicken was left to thaw at room temperature 
on March 31. On April 1, part of the chicken was placed in water-filled pans and cooked in an 
oven for 2 hours at a dial setting of 177 C (350 F). The oven heat was then turned off, and 
the chicken was left overnight in the warm oven. The remainder of the chicken was cooked 
for 2 hours in a steam cooker and then left in the device overnight at the lowest possible 
setting 

The oven was tested by cooking a pan of baked beans for the same length of time and at 
the same temperature used for the chicken. When the beans were removed from the oven, 
the temperature at the edge of the pan was 49-60 C (120-140 F); however, it was only 29 C 
(84 F) at the center. In a similar test of the steam cooker, the temperature rose to 93 C 
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(200 F) in 1 hour but fell to 43 C (110 F) at the lowest setting. When interviewed, the cafeteria 
workers were unable to identify any probable errors in food-handling procedures. 

Control measures included emphasizing strict attention to hand washing and excluding 
cafeteria workers with diarrhea from food handling until they were asymptomatic. Cafeteria 
workers, many of whom had little training, received formal instruction in food service. Empha- 
sis was placed on thawing all frozen meat products in a refrigerator, using a meat thermome- 
ter to ensure thorough cooking (internal temperature >74 C [165 F]), storing foods at tem- 
peratures high enough (>60 C [140 F]) or low enough (<7 C [45 F]) to ensure that bacteria 
will not multiply, and serving food soon after cooking. 

Reported by R Carr, DO, Coweta, S Brown, A Goodall, D Head, B Stacy, Wagoner County Health Dept, R 
Bryce, Okmulgee County Health Dept, T Hill, G istre, MD, State Epidemiologist, Uklahoma Dept of 
Health; Div of Field Svcs, Epidemiology Program Office, Enteric Diseases Br, Div of Bacterial Diseases, 
Center for infectious Diseases, CDC. 

Editorial Note: Outbreaks of salmonellosis can be extremely costly. In this Oklahoma out- 
break, medical expenses filed with the school's insurer totaled $40,000, and it is likely that 
these claims represent only a fraction of the economic costs of the outbreak. The cost of 
medical care and lost income per case in a 1976 outbreak of S. heide/berg infection was cal- 
culated at $645, or $1,290 in 1985 dollars (7,2). in 1984, the overall economic impact of 
salmonellosis, including the cost of the large number of unreported cases, was estimated at 
between $1.9 and $2.3 billion annually (3). Based on the 56,657 Sa/monella isolates report- 
ed to CDC in 1985 (4), the minimum medical costs and lost income from Sa/monelia infec- 
tions in the United States for that year were estimated at over $73 million. 

Poultry in the United States is frequently contaminated with Sa/monel/a, and improperly 
cooked or handled poultry is frequently implicated in foodborne outbreaks (5). in a survey of 
15 poultry processing plants, from 2.5%-77.5% of the ready-to-market chicken carcasses 
contained Sa/monella. S. heidelberg comprised 24% of all isolates and was the most frequent- 
ly isolated serotype (6). 

Between 1973 and 1984, CDC received 2,984 reports of foodborne outbreaks in which 
the vehicle was identified; poultry was implicated in 273 (9.0%) of these outbreaks. One 
hundred and ninety of these 2,984 outbreaks occurred in schools. Poultry was implicatad in 
25.2% of these school outbreaks, with turkey accounting for 20.0% of them, and chicken, for 
5.2%. The contributing factors most frequently reported were inadequate storage and cooking 
of the poultry. Poultry was implicated in 8.5% of outbreaks not occurring in schools. 

Lack of basic knowledge about food safety can result in large and costly outbreaks of 
foodborne iliness. Nonetheless, the required training for school lunchroom supervisors and 
employees varies widely from state to state. Laws that require adequate training of food- 
service workers employed by schools may prevent many similar outbreaks. 
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February 13, 1987 


Erratum — Vol. 36, No. 4 
In the article entitled “Influenza A(H1N1) Associated With Mild Iliness in a Nursing 
Home— Maine”, the footnote on page 59 should read: “(influenza A(H1N1) stopped 
circulating in 1957 and reemerged in 1977 (7 ).” 


FIGURE |. Reported measies cases — United States, weeks 01-04, 1987 
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